Introduction
Spinal cord injury (SCI) can result in considerable disability. The highest risk of traumatic SCI (T-SCI) occurs during adolescence and early adulthood for both males and females with the ratio of males to females roughly four to one. Transport-related accidents are the most common cause of T-SCI. 1 In contrast, the risk of non-traumatic SCI (NT-SCI) is higher in older adults with a more even gender ratio. In contrast to T-SCI, NT-SCI tends to be incomplete and more likely to result in paraplegia. The most common aetiologies of NT-SCI are tumours, degenerative conditions and vascular problems. 2 Spinal cord injuries can have a significant adverse effect on mental health. There is a considerable but not inevitable risk of experiencing an emotional disorder such as depression after SCI. 3 Emotional disorders after SCI have been associated with poorer outcomes such as increased pain. 4 Compared with T-SCI, there have been relatively few studies investigating the mental health of adults with NT-SCI. A study that investigated the mental health of 89 adults with cervical spondylotic myelopathy, reported that 29% had significant depression and 38% had anxiety. 5 Scivoletto, and colleagues found that the aetiology of the SCI had no effect on the levels of depression or anxiety in a sample of 100 adults who ranged 3 months to 28 years postinjury. 6 Thirteen percent of those adults were depressed and 18% were anxious. Cook reported that the aetiology of the SCI had no bearing on levels of depression or anxiety among 118 adults with SCI who were o1 year post-injury. 7 The above studies have limited ability to make clear any potentially significant factors that may be associated with an emotional disorder post NT-SCI. The number of adults with NT-SCI was small within the study by Scivoletto and colleagues 6 and it is arguable whether Cook's investigation would be able to identify any significant associations given the small proportion of the sample experiencing adverse outcomes. 7 The study by Stoffman and colleagues was limited to only one cause of NT-SCI. 5 Migliorini, Tonge and Taleporos 8 recently described the significantly increased risk of emotional disorders in adults with SCI living in the Australian community compared with the general population. New and Sandarajan's recent study reported that NT-SCI is more common than T-SCI. 9 It is important for rehabilitation professionals to know of the risk of emotional disorders associated with NT-SCI in order to optimise patient care. The aim of this study was to examine the likelihood of depression, anxiety and stress in adults with NT-SCI compared with adults with T-SCI.
Methods

Participants
The sample consisted of 443 adults with sudden-onset SCI who were 18 years and older and 6 months or more postinjury. Sixty-two (14%) had a NT-SCI which, if not immediate in onset, developed within 36 h. Participants were recruited during 2004 from the outpatient register of the only hospital in the state with an acute SCI unit that treats mainly T-SCI but also some patients with NT-SCI (Austin Hospital, Victoria, Australia). Participants were also sourced from the outpatient clinic of the only other hospital in Melbourne with a dedicated SCI rehabilitation unit that focuses on treating NT-SCI (Caulfield Hospital, Victoria, Australia). Participants could complete a survey on the web, by telephone or hard copy. The overall response rate was 44%: 61% hard copy, 23% web, 16% telephone interview. Individuals who completed the survey were not significantly different from non-completers in current age (P40.05) or gender (P40.05). Missing Value Analysis 10 showed no systematic patterns in missing data.
Instruments
The survey included demographic and injury-related items and standardised scales. The independent variable Household Income was an item from the objective quality of life (QoL) Material subscale and Health was the objective QoL Health subscale. Both variables were from the Comprehensive Quality of Life ScaleFAdult fifth version (COMQoL A5, Melbourne, Victoria, Australia). This scale is a psychometrically sound scale that is designed for use with any section of the adult population. 11 The Cronbach a coefficient for Health was 0.497. When scales consist of o7 items, the mean inter-item correlation for the items rather than Cronbach a coefficients is recommended as a test of reliability. The subscale inter-item correlation of Health, ranging from 0.2 to 0.5, was satisfactory and near the recommended optimal range of 0.2-0.4.
12
The short form of the Depression, Anxiety and Stress Scale (DASS-21) is a reliable and valid self-report scale that has been used successfully within general populations 13 and populations with physical disabilities including SCI. 14 The DASS-21 was used to differentiate between symptoms of depression, anxiety and clinical-level stress using the 0-3 point scoring system and clinical cut-offs validated by Henry and Crawford. 15 Summed scores equal to and over five, four and eight are considered clinically significant for the depression, anxiety and stress scales, respectively. The Cronbach a coefficient for the overall DASS-21 scale was 0.927; a coefficients for the subscale domain depression was 0.902, for anxiety was 0.748, and for stress was 0.864. The terms depression, anxiety and stress will be used to indicate that the individual with SCI had a score above the published clinical cutoff. These terms are not synonymous with a clinical diagnosis but indicate a likelihood of such a diagnosis.
Analyses
Associations between traumatic and non-traumatic sample parameters were examined using w 2 and t-tests. Logistic regression analyses were used because of the expected positive skewing of the mental health outcomes, the categorical nature of some independent variables and the relatively small number of participants with NT-SCI. The binary outcomes were 0 ¼ normal non-clinical range of scores and 1 ¼ scores above the established clinical threshold for each subscale. All participants were included in the univariate parameter analyses but not the logistic regression analyses as there were no NT-SCI participants with complete tetraplegia. Standard logistic regression where all independent variables are entered simultaneously was used. Sequential analyses where some independent variables are assigned priority entry were not used as the a priori selection of independent variables may misrepresent the relative importance of the relationship between the independent and dependent variables. 16 Odds ratios (OR) and 95% confidence intervals (CI) for independent variables showing significant associations with the dependent variables in the logistic regression analyses, were calculated as follows:
Post hoc analyses were planned to test for potential biases that the method of survey completion may have created. DASS-21 items that represent physical sequela of emotional disorders (items 2, 4 and 19, for example, I was aware of dryness of my mouth), may also be confounded with the physical consequences of SCI or medications prescribed after SCI. Therefore, post hoc analyses that examined the relative contribution that the scores from the autonomic (physical) items had on the overall anxiety subscale scores were undertaken. The anxiety subscale was targeted as that subscale had the most autonomic items.
All applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research. The research project was approved by Monash University and both participating hospitals Ethics Committees. Each participant gave informed consent. The surveys were strictly confiden-tial but not anonymous. Each participant who was likely suffering emotional distress was approached and offered referral for psychological care.
Results
The most common aetiology of SCI was T-SCI (86%). Tables 1  and 2 report the causes and frequency of T-SCI and NT-SCI conditions. In numerous cases, although respondents indicated that the cause of their SCI did not involve trauma, the exact aetiology was not able to be determined from the detail provided. Initial analyses showed statistically significant differences between respondents with T-SCI and NT-SCI. Those with NT-SCI were significantly more likely to be female, older, and have lower level incomplete injuriesFTable 3. Overall, the prevalence of depression was 37%, anxiety was 30% and stress was 25%. Univariate analysis suggests there was no relationship between depression, anxiety or stress with the aetiology of SCI. Table 4 shows the logistic regression model for each mental health outcome. These analyses confirm the univariate finding that aetiology of SCI is not associated with any of the mental health outcomes. No outliers were detected in the regression analyses. Health and Income were the only independent variables that had a significant association with each mental health outcome. Better health was associated with a reduction in the likelihood of depression by 23% (OR ¼ 0.82 (95% CI: 0.74-0.90)), anxiety by 27% (OR ¼ 0.79 (95% CI: 0.71-0.88)) and clinically significant stress by 33% (OR ¼ 0.75 (95% CI: 0.67-0.85)) for each unit increase in Health. Participants whose household income was below $26 000 had twice the likelihood of depression (OR ¼ 1.99 (95% CI: 1.10-3.58)), anxiety (OR ¼ 2.00 (95% CI: 1.06-3.76)) and stress (OR ¼ 1.96 (95% CI: 1.00-3.81)).
The likelihood of depression was also significantly associated with time since injury and gender. There was a 3% decrease in the likelihood of depression with every year post injury (OR ¼ 0.97 (95% CI: 0.95-0.99)) and females had twice the likelihood of depression (OR ¼ 2.00 (95% CI: 1.16-3.42)).
Age, level of injury and marital status were each associated with clinically significant stress. For each additional year of age, the likelihood of stress decreased by 2% (OR ¼ 0.98 (95% CI: 0.96-0.99)). Participants with complete paraplegia had a more than 2-fold reduction in the probability of stress compared with those with incomplete paraplegia or incomplete tetraplegia (OR ¼ 0.45 (95% CI: 0.24-0.86)). The likelihood of stress was significantly smaller for participants who were single (OR ¼ 0.42 (95% CI: 0.21-0.84)).
In the post hoc analyses, inclusion of the independent variableFMethod of Survey CompletionFinto each of the regression analyses was not statistically significant. There were only minor changes to the coefficients and only the independent variable Income (o$26 000) became nonsignificant (P40.05) in the regression where stress was the dependent variable. In the post hoc analyses of associations between autonomic items and those scoring above the anxiety subscale cutoff, each correlation was statistically significant (Po0.001). It was those within the non-anxious group however, that had the strongest association with the autonomic items. This suggested that the potential confounding was unlikely (Table 5) .
Discussion
In the present study, both univariate and multivariate analyses did not detect any significant association between the cause of SCI and the occurrence of depression, anxiety or stress. This was despite a significant divergence in demographic and injury-related features that characterised the adults with T-SCI and NT-SCI. The distribution of demographic 2,17 and injury-related characteristics 2,18 of the T-SCI and NT-SCI groups was consistent with earlier studies. This provides support for generalisations made from our results to other SCI populations. Notwithstanding the lack of relationship between the aetiology of SCI, and adverse mental health outcomes examined, other variables were associated with the dependent outcomes. In the present study, health showed a statistically significant association with each of the mental health outcomes. Those with better health were substantially less likely to be experiencing depression, anxiety or stress. This is in accordance with the general understanding of mental health after SCI 19 and concurs with those studies that included the aetiology of SCI within their study design. 6, 7 In the present study, Household Income was the only other independent variable to be significantly associated with each of the mental health outcomes. Those individuals living within the lowest income bracket were substantially more likely to be experiencing depression, anxiety and stress. Neither Cook or Scivoletto and colleagues used income within their studies but other studies that examined mental health outcomes of individuals with T-SCI have also reported income to be associated with poorer mental health. 20, 21 The association of low household income with an increased probability of poor mental health is also in keeping with general psychological understanding. 22 In the present study, age was not associated with either depression or anxiety. In contrast, Cook found age to be significantly associated with depression but not anxiety. 7 Cook found those who were older (aged 35-67 years) had higher depression scores than those who were younger (aged 15-34 years). In this study, being female increased the likelihood of depression only. In contrast, Scivoletto et al. found no relationship between gender, age or marital status with either depression or anxiety. 6 Differences in study parameters may account for the disparity between earlier reports and the results of the present study. The sample size used in this study (N ¼ 443) was much larger than that used by Cook (N ¼ 118) 7 and Scivoletto and colleagues (N ¼ 100). 6 Cook found that only two individuals met the criteria for depression and the overall level of anxiety was less than for college students under stressful conditions. These issues limit the power of those studies to identify factors that may influence the likelihood of an emotional disorder according to aetiology of SCI. Other considerations that may also account for the discussed the potential confound that the physical symptoms of SCI with the physical sequelae of mental disorders may introduce thereby artificially inflating the prevalence of an emotional disorder. An examination of the subscale with the most autonomic itemsFAnxietyFfound that, rather than confounding the results, the autonomic items actually seemed to play a legitimate role indicating the presence of anxiety. This was congruent with the conclusion drawn by Bombardier and colleagues. 3 In the present study, stress was envisaged as a negative mental health outcome that may warrant clinical intervention separate to depression and anxiety. The measure of stress used represents a tension-stress syndrome that is more than the tension or stress felt by most individuals during taxing times of life. Some incongruity in the results was observed in the regression analysis on stress. Respondents who were younger, single and with complete paraplegia were each substantially less associated with stress. On face value, this seems to counter earlier findings. For example, Rintala and colleagues found veterans with SCI who were younger when injured had higher perceived stress scores and that other demographic and injury-related characteristics were not related to perceived stress with the exception of using a respirator. 23 These discrepancies may reflect overall differences in the sample populations. Rintala and colleagues sample were male veterans whilst the present study was of adults residing in the community. It is unclear whether the sample population used by Rintala and colleagues included anyone with NT-SCI. In addition, a reasonable proportion (31%) of the sample had tetraplegia (ASIA A, B or C), whereas in the present study there were not any adults with complete tetraplegia due to NT-SCI.
Limitations
The present study was a cross-sectional survey based on selfreports and not actual diagnoses. The DASS-21 however has evidenced good predictive properties. 13, 14 The proportion of the sample with NT-SCI was relatively small (14%). Participants were recruited from more than one source and the sampling was not random. The overall characteristics of the sample seem similar to earlier epidemiological research 1, 2 however it would be useful for future studies to include larger proportions of persons with NT-SCI. There was a substantial proportion of variance unaccounted for within each of the logistic models (not reported). This suggests that important factors associated with mental health outcomes were not included in the analyses. Future research that includes other environmental, social and/or personal factors would be useful in examining factors that may be associated with the mental health outcomes of depression, anxiety and clinically significant stress in these patients. Future research into the mental health of adults with NT-SCI also needs to include the acute phase after injury and patients with more gradual onset of SCI. The present study has provided some evidence that the results of studies of depression, anxiety and stress in persons with T-SCI more than 6 months post injury, can be generalised to persons with NT-SCI. Persons with NT-SCI are also at substantial risk of poor mental health outcomes. Furthermore, general demographic and injury-related characteristics do not seem important factors associated with mental health outcomes whatever the aetiology of the SCI.
